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1. Experimental Section
1.1 Synthesis of 5,7-dihydroxy-2-(3,4,5-trimethoxyphenyl)-4H-chromen-4-one (2)

NSO OnYas

H,CO
OCHQ

Golden powder, yield: 36%. Mp:194-195 “C. 'H NMR (400 MHz, CDCls) § 7.78 (d, J = 8.4 Hz, 2H), 6.88 (d, J = 8.5 Hz,
2H), 6.73 (s, 1H), 6.53 (s, 1H), 5.11 (s, 1H), 4.24 (s, 3H), 3.96 (s, 3H), 3.81 (s, 3H). *C NMR (101 MHz, CDCls)
181.26 (s), 163.89 (s), 161.79 (s), 158.01 (s), 151.50 (s), 146.44 (s), 136.51 (s), 133.41 (s), 124.71 (s), 116.17 (s),
112.64 (s), 107.34 (s), 90.59 (s), 77.37 (s), 76.73 (s), 62.29 (s), 61.69 (s), 56.67 (s). MS (ESI): 329.1 (C1sH10,

[M+H*]).

1.2 Synthesis of 2-(4-hydroxyphenyl)-5,6,7-trimethoxy-4H-chromen-4-one(4)

OCH,

HO O 0} | O OCH,
OCHg
OH O
Reddish brown powder, yield: 81%. Mp:227-229 “C. *H NMR (400 MHz, Acetone) & 7.44 —7.21 (m, 2H), 6.61 (s,
1H), 6.39 (s, 1H), 6.18 (s, 1H), 4.03 — 3.86 (m, 6H), 3.81 (s, 3H). 3C NMR (101 MHz, Acetone) & 180.65 (s), 167.60

(d, J = 3.0 Hz), 157.98 (s), 153.58 (s), 147.36 (s), 139.84 (s), 127.98 (s), 109.71 (s), 108.75 (s), 103.22 (s), 97.86 (s),

91.35 (s), 59.80 (s), 55.64 (s). MS (ESI): 344.1 (C1sH1607, [M+H*]).

1.3 Synthesis of compounds 7a-7g

4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl2-methoxy-4-methylbenzoate (7a)

Q
H,CO (6] C
Noe W, "X
H,CO H,CO CH

OCH;0

3

Yellow powder, yield: 73%. Mp:199-200 ‘C. *H NMR (400 MHz, CDCls) 6 8.12 (d, J = 2.6 Hz, 1H), 7.91 (d, J = 8.7 Hz,
2H), 7.64 (dd, J = 8.9, 2.6 Hz, 1H), 7.28 (d, J = 8.7 Hz, 2H), 7.24 (s, 3H), 6.93 (d, J = 9.0 Hz, 1H), 6.76 (s, 1H), 6.55 (s,
1H), 4.25 (s, 3H), 3.98 (s, 3H), 3.92 (s, 3H), 3.81 (s, 3H). 3C NMR (101 MHz, CDCls) & 180.79 (s), 164.06 (s), 162.66

(s), 161.74 (s), 159.10 (s), 151.75 (s), 151.40 (s), 147.63 (s), 137.14 (s), 136.68 (s), 134.72 (s), 132.35 (s), 130.36 (s),



122.24 (s), 120.36 (s), 114.11 (s), 112.29 (s), 110.23 (s), 106.99 (s), 90.63 (s), 77.40 (s), 76.76 (s), 62.44 (s), 61.67
(s), 56.71 (s), 56.38 (s). MS (ESI): 477.1 (C7H240s, [M+H"]).
4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl5-bromo-2-methoxybenzoate (7b)

0]
H;CO O 0] | O O/CKJ/Br
H;CO H;CO

OCH;0

Yellow powder, yield: 85%. Mp:197-198 ‘C. *H NMR (400 MHz, CDCls) & 8.12 (d, J = 2.6 Hz, 1H), 7.91 (d, J = 8.7 Hz,
2H), 7.64 (dd, J = 8.9, 2.5 Hz, 1H), 7.28 (d, J = 8.7 Hz, 2H), 6.93 (d, J = 8.9 Hz, 1H), 6.76 (s, 1H), 6.55 (s, 1H), 4.25 (s,
3H), 3.98 (s, 3H), 3.92 (s, 3H), 3.81 (s, 3H). 3C NMR (101 MHz, CDCls) & 180.79 (s), 164.06 (s), 162.66 (s), 161.74
(s), 159.10 (s), 151.75 (s), 151.40 (s), 147.63 (s), 137.14 (s), 136.68 (s), 134.72 (s), 132.35 (s), 130.36 (s), 122.24 (s),
120.36 (s), 114.11 (s), 112.29 (s), 110.23 (s), 106.99 (s), 90.63 (s), 77.40 (s), 76.76 (s), 62.44 (s), 61.67 (s), 56.71 (s),
56.38 (s). MS (ESI): 542.0 (C26H2103Br, [M+H*]).

4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl2-methoxybenzoate (7c)

H5CO O 0 | O O/Cji)
H;CO H3CO

OCH,0
Light yellow powder, yield: 76%. Mp:174-176 C. 'H NMR (400 MHz, CDCls) & 8.03 (dd, J = 8.0, 1.7 Hz, 1H), 7.91 (d,
J=8.7 Hz, 2H), 7.59 — 7.52 (m, 1H), 7.29 (d, J = 8.7 Hz, 2H), 7.05 (t, J = 7.5 Hz, 2H), 6.76 (s, 1H), 6.55 (s, 1H), 4.25 (s,
3H), 3.97 (s, 3H), 3.94 (s, 3H), 3.81 (s, 3H). *C NMR (101 MHz, CDCl3) § 180.79 (s), 164.06 (s), 162.66 (s), 161.74
(s), 159.10 (s), 151.75 (s), 151.40 (s), 147.63 (s), 137.14 (s), 136.68 (s), 134.72 (s), 132.35 (s), 130.36 (s), 122.24 (s),
120.36 (s), 114.11 (s), 112.29 (s), 110.23 (s), 106.99 (s), 90.63 (s), 77.40 (s), 76.76 (s), 62.44 (s), 61.67 (s), 56.71 (s),
56.38 (s). MS (ESI): 463.1 (Ca6H2208, [M+H"]).

4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl4-chloro-2-methoxybenzoate (7d)

0
H5CO O 0 | O O/Cjijl\
HCO H,CO al
OCH,0
Yellow powder, yield: 69%. Mp:144-151 °C. *H NMR (400 MHz, CDCl3) 6 7.98 (d, J = 8.7 Hz, 1H), 7.90 (d, J = 8.7 Hz,

2H), 7.27 (d, J = 8.7 Hz, 2H), 7.06 — 7.02 (m, 2H), 6.76 (s, 1H), 6.54 (s, 1H), 4.25 (s, 3H), 3.97 (s, 3H), 3.94 (s, 3H),

3.81 (s, 3H). 3C NMR (101 MHz, CDCls) & 180.79 (s), 164.06 (s), 162.66 (s), 161.74 (s), 159.10 (s), 151.75 (s),



151.40 (s), 147.63 (s), 137.14 (s), 136.68 (s), 134.72 (s), 132.35 (s), 130.36 (s), 122.24 (s), 120.36 (s), 114.11 (s),
112.29 (s), 110.23 (s), 106.99 (s), 90.63 (s), 77.40 (s), 76.76 (s), 62.44 (s), 61.67 (s), 56.71 (s), 56.38 (s). MS (ESI):
498.1 (CstuOgCl, [M+H+]).

4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl5-chloro-2-methoxybenzoate (7e)

H3CO O 0 | O o~ jg/d
H,CO H,CO

OCH;0
Yellow powder, yield: 71%. Mp:133-135 C.. *H NMR (400 MHz, CDCls) & 7.93 (s, 1H), 7.83 (t, J = 12.9 Hz, 2H), 7.43
(t,J = 10.5 Hz, 1H), 7.20 (d, J = 7.3 Hz, 2H), 6.92 (d, J = 8.9 Hz, 1H), 6.72 (d, J = 20.0 Hz, 1H), 6.49 (s, 1H), 4.31
4.09 (m, 3H), 3.87 (t, J = 19.9 Hz, 6H), 3.72 (d, J = 27.4 Hz, 3H). 3C NMR (101 MHz, CDCl5) 6 180.82 (s), 164.07 (s),
162.80 (s), 161.76 (s), 158.62 (s), 151.76 (), 151.42 (s), 147.64 (s), 134.20 (s), 132.35 (s), 131.85 (s), 130.36 (s),
125.34 (s), 122.22 (s), 119.97 (s), 113.72 (s), 110.26 (s), 90.64 (s), 77.31 (d, J = 11.6 Hz), 76.73 (s), 62.41 (s), 61.65
(s), 56.69 (s), 56.44 (s). MS (ESI):498.1(CssH2:05Cl, [M+H*]).

4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl 2-acetoxybenzoate (7f)

H;CO O 0] | O O/Cji)
H;CO H3CCO

OCH;0 0
Light yellow powder, yield: 66%. Mp:166-169 ‘C. *H NMR (400 MHz, CDCl;5) § 8.18 (t, /= 11.6 Hz, 1H), 7.86 (d, J =
8.4 Hz, 2H), 7.59 (t, J = 7.7 Hz, 1H), 7.36 (dt, J = 15.3, 7.5 Hz, 1H), 7.19 (d, J = 1.4 Hz, 2H), 7.12 (d, J = 8.1 Hz, 1H),
6.70 (s, 1H), 6.48 (s, 1H), 4.16 (d, J = 22.8 Hz, 3H), 3.89 (d, J = 18.8 Hz, 3H), 3.79 (d, J = 29.7 Hz, 3H), 2.25 (s, 3H).
13C NMR (101 MHz, CDCl3) 6 180.80 (s), 169.78 (s), 164.08 (s), 162.70 (s), 161.78 (s), 151.78 (s), 151.22 (d, J = 12.4
Hz), 147.71 (s), 136.71 (s), 134.86 (s), 132.46 (s), 132.26 (s), 130.60 (s), 126.29 (s), 124.12 (s), 122.26 (d, J = 5.1 Hz),
110.09 (s), 106.98 (s), 90.62 (s), 77.39 (s), 76.75 (s), 62.44 (s), 61.66 (s), 56.71 (s), 21.06 (s). MS (ESI):491.1
(C27H2209, [M+H]).

4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl 2,3,5-trichloro-6-methoxybenzoate (7g)

0 Cl
H,CO 0} C cl
NOURYad
H5CO H;CO

OCH;0 cl



Yellow-green powder, yield:58%. Mp:196-198 ‘C.. *H NMR (400 MHz, CDCls) & 7.94 (d, J = 8.7 Hz, 2H), 7.61 (s, 1H),
7.33(d,J = 8.7 Hz, 2H), 6.76 (s, 1H), 6.53 (s, 1H), 4.25 (s, 3H), 3.98 (d, J = 3.3 Hz, 6H), 3.81 (s, 3H).23C NMR (101
MHz, CDCls) & 180.74 (s), 164.08 (s), 162.17 (s), 161.82 (s), 150.79 (s), 132.49 (s), 131.12 (s), 129.23 (s), 127.47 (s),
121.85 (s), 109.78 (s), 90.58 (s), 77.38 (s), 76.74 (s), 62.64 (s), 62.42 (s), 61.65 (s), 56.70 (s). MS (ESI): 565.9

(C25H1908C|3,[M+H+]).

1.4 Synthesis of compounds 8a-8g

4-ox0-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2-methoxy-4-methylbenzoate) (8a)

OCH,

co-0 o
| OCH,

HaC OCH,
OCH,
0 O
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HsC OCH,

Yellow powder, yield: 75%. Mp:111-115 °C. 'H NMR (400 MHz, CDCls)  8.17 — 8.13 (m, 1H), 7.92 (t, J = 6.7 Hz,
1H), 7.23 (dd, J = 7.7, 1.4 Hz, 2H), 7.03 (t, J = 5.0 Hz, 1H), 6.96 — 6.80 (m, 5H), 6.70 (s, 1H), 3.94 — 3.87 (m, 15H),
2.42 (s, 6H).33C NMR (101 MHz, CDCl5) & 180.48 (s), 166.35 (s), 162.68 (s), 162.33 (s), 160.62 (s), 158.29 (s),
153.32 (s), 148.80 (s), 146.70 (d, J = 5.5 Hz), 146.22 (s), 140.02 (s), 133.12 (s), 132.59 (s), 127.57 (s), 121.27 (d, J =
7.5 Hz), 114.77 (d, J = 23.6 Hz), 113.26 — 112.76 (m), 112.20 (s), 111.52 (s), 108.80 (s), 104.16 (s), 77.40 (s), 76.77
(s), 61.03 (s), 56.11 (d, J = 18.1 Hz), 22.17 (s). MS (ESI):641.4 (CasH3,011, [M+H"]).

4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(5-bromo-2-methoxybenzoate) (8b)

OCH,

Br Co-0 0
| OCH,
OCH,
OCH,
] 0]
Br\(:[co
OCH,4

Orange powder, yield: 54%. Mp:199-202 C. *H NMR (400 MHz, CDCl5) 6 8.35 (d, /= 2.6 Hz, 1H), 8.11 (d, J = 2.6 Hz,
1H), 7.69 — 7.63 (m, 2H), 7.12 (s, 2H), 7.02 — 6.89 (m, 4H), 6.75 (s, 1H), 3.92 (dd, J = 8.5, 6.1 Hz, 15H). 3C NMR
(101 MHz, CDCls) & 180.27 (s), 166.26 (s), 161.55 (s), 161.21 (s), 159.38 (s), 157.74 (s), 153.34 (s), 148.26 (s),
146.54 (s), 140.20 (s), 137.71 (s), 137.41 (s), 135.37 (s), 134.83 (s), 127.38 (s), 119.58 (s), 119.38 (s), 114.12 (d, J =
14.3 Hz), 113.71 (s), 112.39 (d, J = 9.3 Hz), 111.25 (s), 108.91 (s), 104.45 (s), 77.39 (s), 76.76 (s), 61.05 (s), 56.31 (d,

J=19.5 Hz). MS (ESI): 770.8 (C34H26011Br2, [M+H*]).



4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2-methoxybenzoate) (8c)

OCH,

c0-0 o
| OCH,
OCH,
OCH,
0
CL,
OCH,

Yellowish brown powder, yield: 62%. Mp:195-198 “C. *H NMR (400 MHz, CDCls3) 6 8.26 (d, J = 7.9 Hz, 1H), 8.02 (d,

0]

J=6.5Hz, 1H), 7.58 (dd, J = 15.0, 7.9 Hz, 2H), 7.20 — 6.96 (m, 8H), 6.72 (s, 1H), 3.93 (dd, J = 15.3, 6.2 Hz, 15H). 3C
NMR (101 MHz, CDCls)  180.44 (s), 166.35 (s), 162.86 (s), 162.47 (s), 160.35 (s), 158.16 (s), 153.34 (s), 148.67 (s),
146.68 (s), 140.11 (s), 135.19 (s), 134.85 (s), 133.02 (s), 132.47 (s), 127.50 (s), 120.38 (d, J = 8.6 Hz), 117.94 (s),
117.72 (s), 113.30 (s), 112.23 (d, J = 14.9 Hz), 111.49 (s), 108.85 (s), 104.30 (s), 77.39 (s), 76.76 (s), 61.04 (s), 56.15
(d, J = 12.2 Hz). MS (ESI): 611.7(C4H25011,[M+H*]).

4-ox0-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(4-chloro-2-methoxybenzoate) (8d)

OCH,

co-0 o
| OCH;

cl OCH,
OCH,
0 O
co
cl OCH,4

Yellow powder, yield: 59%. Mp:224-227 °C. 'H NMR (400 MHz, CDCls) & 8.23 (d, J = 8.3 Hz, 1H), 7.99 (d, J = 7.8 Hz,
1H), 7.25 (d, J = 9.4 Hz, 2H), 7.15 — 7.02 (m, 6H), 6.74 (s, 1H), 3.95 (dd, J = 13.4, 5.0 Hz, 15H). 1*C NMR (101 MHz,
CDCls) 6 180.40 (s), 166.30 (s), 162.04 (s), 161.65 (s), 160.95 (s), 157.89 (s), 153.34 (s), 148.43 (s), 146.59 (s),
141.35 (s), 140.94 (s), 140.18 (s), 134.11 (s), 133.56 (s), 127.39 (s), 120.76 (d, J = 4.6 Hz), 116.33 (s), 116.09 (s),
113.60 (s), 112.97 (d, J = 18.3 Hz), 112.33 (s), 111.36 (s), 108.88 (s), 104.38 (s), 77.39 (s), 76.75 (s), 61.06 (s), 56.52
—56.11 (m). MS (ESI): 682.1 (C34H26011Cla, [M+H]).

4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(5-chloro-2-methoxybenzoate) (8e)

OCH,
cl co-0 o
| OCH,
OCH,
OCH,

(0]

0
G\T:::I:Co
OCH,



Yellow powder, yield: 52%. Mp:115-116 C. *H NMR (400 MHz, CDCI3) & 8.24 (s, 1H), 8.00 (s, 1H), 7.55 (dd, J = 8.2,
5.9 Hz, 2H), 7.32 - 6.96 (m, 6H), 6.7 (s, 1H), 4.31 - 3.57 (m, 15H). C NMR (101 MHz, CDCl5) § 180.32 (s), 166.27
(s), 161.68 (s), 161.35 (s), 158.90 (d, J = 2.8 Hz), 157.75 (s), 153.33 (s), 148.26 (s), 146.54 (s), 140.17 (s), 134.83 (s),
134.52 (s), 132.51 (s), 131.97 (s), 127.38 (s), 125.42 (d, J = 3.8 Hz), 119.10 (s), 118.88 (s), 113.92 - 113.53 (m),
112.45 (s), 111.27 (s), 108.89 (s), 104.47 (s), 77.40 (s), 76.76 (s), 61.06 (s), 56.46 (s), 56.21 (s). MS (ESI): 682.1
(C3aH26011Cly, [M+H*).

4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2-acetoxybenzoate) (8f)

OCH,
co-0 o
O | OCH,
OCOCH;
OCH,

0 O
CL,
OCOCH,

yellowish brown, yield: 59%. Mp:168-170 “C. 'H NMR (400 MHz, CDCls) & 8.38 (dd, J = 7.9, 1.6 Hz, 1H), 8.21 (dd, J
=7.9, 1.6 Hz, 1H), 7.67 (dt, J = 9.6, 4.6 Hz, 2H), 7.42 (td, J = 6.8, 3.8 Hz, 2H), 7.22 — 7.15 (m, 3H), 7.11 (s, 2H), 6.97
(d,J=1.7 Hz, 1H), 6.75 (s, 1H), 3.91 (d, J = 6.2 Hz, 9H), 2.32 (d, J = 10.7 Hz, 6H). *C NMR (101 MHz, CDCls) &
180.11 (s), 169.68 (d, J = 10.2 Hz), 166.27 (s), 161.67 (s), 161.28 (s), 157.51 (s), 153.36 (s), 151.49 (s), 148.20 (s),
146.42 (s), 140.29 (s), 135.42 (s), 135.01 (s), 132.69 (s), 132.23 (s), 127.28 (s), 126.40 (d, J = 3.5 Hz), 124.17 (d, J =
21.6 Hz), 124.02 - 123.83 (m), 121.61 (d, J = 18.0 Hz), 113.95 (s), 112.61 (s), 111.31 (s), 108.96 (s), 104.77 (s),
77.42 (s), 76.78 (s), 61.06 (s), 56.25 (s), 21.06 (s). MS (ESI): 668.8 (CagH25013, [M+H]).

4-oxo0-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2,3,5-trichloro-6-methoxybenzoate) (8g)

¢l OCH,
cl c0-0 o
| OCH,
OCH,4
a « OCH;,
0 O
a co
OCH,4
C

Orange powder, yield: 42%. Mp:214-219 ‘C. *H NMR (400 MHz, CDCl3) 6 7.58 (d, J = 3.3 Hz, 2H), 7.24 (s, 1H), 7.08
(s, 2H), 6.99 (s, 1H), 6.75 (s, 1H), 4.00 (s, 3H), 3.93 (s, 3H), 3.86 (d, J = 11.0 Hz, 9H). 13C NMR (101 MHz, CDCls) &
179.66 (s), 166.32 (s), 161.16 (s), 160.67 (s), 156.76 (s), 153.21 (d, J = 14.9 Hz), 152.64 (s), 147.26 (s), 146.14 (s),

140.38 (s), 132.90 (d, J = 5.9 Hz), 129.83 (s), 129.63 (s), 129.26 (d, J = 12.3 Hz), 128.80 (s), 128.24 (s), 127.55 (d, J =



7.5 Hz), 127.13 (s), 114.50 (s), 113.18 (s), 110.62 (s), 109.15 (s), 104.98 (s), 77.44 (s), 76.81 (s), 62.75 (d, J = 15.1

Hz), 60.97 (s), 56.24 (s), 50.12 (s). MS (ESI): 820.1 (CasH2:011Cle, [M+H*]).

1.5 Synthesis of compounds 9a-9g
5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2-methoxy-4-methylbenzoate (9a)

T
H3C/©:OCH3 O |

OH O

Light yellow powder, yield: 67%. Mp:172-173 °‘C. *H NMR (400 MHz, CDCl3) 6 12.71 (s, 1H), 7.95 — 7.85 (m, 3H),
7.58 — 7.49 (m, 3H), 7.00 (d, J = 2.0 Hz, 1H), 6.88 — 6.83 (m, 2H), 6.73 (s, 1H), 6.68 (d, J = 2.0 Hz, 1H), 3.93 (s, 3H),
2.43 (s, 3H). 3C NMR (101 MHz, CDCl5) & 182.95 (s), 164.63 (s), 163.05 (s), 161.82 (s), 160.45 (s), 156.68 (d, J =
19.9 Hz), 146.37 (s), 132.54 (s), 132.12 (s), 131.05 (s), 129.18 (s), 126.40 (s), 121.19 (s), 115.09 (s), 113.00 (s),
108.79 (s), 106.09 (s), 105.78 (s), 101.43 (s), 77.38 (s), 76.75 (s), 56.02 (s), 22.16 (s). MS (ESI): 387.1 (C24H150s,
[M+H"]).
5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 5-bromo-2-methoxybenzoate (9b)

Br CO0-o

OCH3
OH O

Light yellow powder, yield: 76%. Mp:198-199 “C.. 'H NMR (400 MHz, CDCls) & 12.76 (s, 1H), 8.12 (s, 1H), 7.91 (d, J
= 6.9 Hz, 2H), 7.68 (d, J = 8.9 Hz, 1H), 7.55 (d, J = 8.1 Hz, 3H), 7.04 — 6.92 (m, 2H), 6.76 (s, 1H), 6.71 (s, 1H), 3.95 (s,
3H). 3C NMR (101 MHz, CDCl3) 6 182.93 (s), 164.73 (s), 161.94 (s), 159.20 (s), 156.78 (s), 156.05 (s), 137.44 (s),
134.77 (s), 132.20 (s), 130.97 (s), 129.21 (s), 126.43 (s), 119.87 (s), 114.14 (s), 112.33 (s), 109.01 (s), 106.16 (s),
105.66 (s), 101.26 (s), 77.38 (s), 76.75 (s), 56.40 (s). MS (ESI): 451.9 (Ca3H150sBr, [M+H*]).
5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2-methoxybenzoate (9c)

CO\O

OCH3

Yellow and white powder, yield: 74%. Mp:162-163 °C. 'H NMR (400 MHz, CDCls) § 12.72 (s, 1H), 8.01 (dd, J = 8.0,
1.6 Hz, 1H), 7.89 (dd, J = 8.0, 1.6 Hz, 2H), 7.60 — 7.49 (m, 4H), 7.06 (t, J = 7.6 Hz, 2H), 7.01 (d, J = 2.0 Hz, 1H), 6.74
(s, 1H), 6.69 (d, J = 2.0 Hz, 1H), 3.95 (s, 3H). 3C NMR (101 MHz, CDCls) & 182.90 (s), 164.61 (s), 163.22 (s), 161.84

(s), 160.16 (s), 156.75 (s), 156.43 (s), 134.93 (s), 132.37 (s), 132.15 (s), 130.95 (s), 129.17 (s), 126.37 (s), 120.30 (s),



118.15 (s), 112.28 (s), 108.84 (s), 106.05 (s), 105.72 (s), 101.37 (s), 77.43 (s), 76.80 (s), 56.08 (s). MS (ESI): 373.1
(C23H160s, [M+H"]).
5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 4-chloro-2-methoxybenzoate (9d)

oY,
CI/E:[OCH3 O |

OH O

Light yellow powder, yield: 80%. Mp:194-195 ‘C. 'H NMR (400 MHz, CDCl5) § 12.77 (s, 1H), 8.21 (dd, /=7.9, 1.6
Hz, 1H), 7.89 (dd, J = 8.1, 1.6 Hz, 2H), 7.70 — 7.64 (m, 1H), 7.54 (dd, J = 6.9, 4.6 Hz, 2H), 7.41 (td, J = 7.8, 1.1 Hz,
1H), 7.20 - 7.17 (m, 1H), 6.93 (d, J = 2.1 Hz, 1H), 6.74 (s, 1H), 6.66 (d, J = 2.1 Hz, 1H), 2.32 (s, 3H). 3C NMR (101
MHz, CDCl3) 6 182.89 (s), 164.66 (s), 162.39 (s), 161.89 (s), 160.77 (s), 156.76 (s), 156.18 (s), 140.99 (s), 133.48 (s),
132.17 (s), 130.96 (s), 129.18 (s), 126.39 (s), 120.66 (s), 116.60 (s), 113.00 (s), 108.92 (s), 106.11 (s), 105.64 (s),
101.28 (s), 77.39 (s), 76.75 (s), 56.39 (s). MS (ESI): 407.4 (Ca3H1s0sCl, [M+H"]).
5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 5-chloro-2-methoxybenzoate (9e)

CI CO0—o

OCH3
OH O

Light yellow powder, yield: 78%. Mp:198-198.5 °C. 'H NMR (400 MHz, CDCl3) & 12.74 (s, 1H), 7.97 (d, J = 2.7 Hz,
1H), 7.91 - 7.87 (m, 2H), 7.57 — 7.49 (m, 4H), 6.99 (dd, J = 5.5, 3.5 Hz, 2H), 6.74 (s, 1H), 6.69 (d, J = 2.0 Hz, 1H),
3.94 (s, 3H). *C NMR (101 MHz, CDCls) 6 182.91 (s), 164.72 (s), 162.01 (d, J = 14.5 Hz), 158.72 (s), 156.79 (s),
156.07 (s), 134.50 (s), 132.18 (s), 131.89 (s), 130.98 (s), 129.20 (s), 126.42 (s), 125.39 (s), 113.73 (s), 109.00 (s),
106.15 (s), 105.64 (s), 101.24 (s), 77.36 (s), 76.73 (s), 56.45 (s). MS (ESI):507.4 (C23H150sCl, [M+H]).
5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2-acetoxybenzoate (9f)

CO~O

OCOCH3
OH O

White powder, yield: 71%. Mp:191-192 “C. *H NMR (400 MHz, CDCls) § 12.79 (s, 1H), 8.23 (d, J = 7.8 Hz, 1H), 7.91
(d,J=7.0Hz, 2H), 7.69 (t, J = 7.7 Hz, 1H), 7.56 (d, J = 7.8 Hz, 3H), 7.43 (t, J = 7.7 Hz, 1H), 7.21 (d, J = 8.1 Hz, 1H),
6.95 (s, 1H), 6.77 (s, 1H), 6.68 (s, 1H), 2.34 (s, 3H). *C NMR (101 MHz, CDCls) & 182.91 (s), 169.73 (s), 164.79 (s),
162.02 (d, J = 9.0 Hz), 156.83 (s), 155.84 (s), 151.40 (s), 135.16 (s), 132.26 (s), 130.90 (s), 129.22 (s), 126.40 (d, J =
10.4 Hz), 124.20 (s), 121.86 (s), 109.15 (s), 106.16 (s), 105.69 (s), 101.28 (s), 77.38 (s), 76.75 (s), 21.06 (s). MS (ESI):

401.1 (C24H1605, [M+H+]).



5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2,3,5-trichloro-6-methoxybenzoate (9g)

Cl

cl CO-o 0
O

OCH;
cl OH O

Light yellow powder, yield: 67%. Mp:173-173 ‘C. *H NMR (400 MHz, CDCls5) § 12.82 (s, 1H), 7.93 — 7.89 (m, 2H),
7.63 (s, 1H), 7.59 — 7.51 (m, 3H), 7.00 (d, J = 2.1 Hz, 1H), 6.76 (s, 1H), 6.73 (d, J = 2.0 Hz, 1H), 4.00 (s, 3H). 13C NMR
(101 MHz, CDCls) & 182.85 (s), 164.89 (s), 162.17 (s), 161.46 (s), 156.85 (s), 155.27 (s), 132.68 (s), 132.31 (s),
130.81 (s), 130.32 (s), 129.22 (s), 127.49 (s), 126.47 (s), 109.43 (s), 106.23 (s), 105.37 (s), 100.93 (s), 77.37 (s),

76.73 (s), 62.67 (s). MS (ESI): 476.6 (CasH1305Cls, [M+H*]).



2. 'H NMR and 3C NMR spectra

5,7-dihydroxy-2-(3,4,5-trimethoxyphenyl)-4H-chromen-4-one (2)
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2-(4-hydroxyphenyl)-5,6,7-trimethoxy-4H-chromen-4-one(4)

HO

OCH,4

oo

OCH,
OH O

7500

.55

F7000

63500

6000

5000

4500

4000

F3500

F2500

2000

1500

1000

[ [0 [N 1 |

—500

F—1000

— 18065
16761
16758

<

— 130,81

12798
10971
T 108, T
— 7 BG
—a1. 35
—59. B0
et fie}

4000

3500

25600

2000

F1500

1000

i\\ll | X.H |

500

T
210

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)



4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl2-methoxy-4-methylbenzoate (7a)
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4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl5-bromo-2-methoxybenzoate (7b)
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4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl2-methoxybenzoate (7c)
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4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl4-chloro-2-methoxybenzoate (7d)
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4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl5-chloro-2-methoxybenzoate (7e)
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4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl 2-acetoxybenzoate (7f)
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4-(5,6,7-trimethoxy-4-oxo-4H-chromen-2-yl)phenyl 2,3,5-trichloro-6-methoxybenzoate (7g)

H5CO

H5CO

Cl

0]

O

H5CO

Cl

OCH;0

S—-n.02

0. 05

r0.4

r0.2

180,74
an. 58

T, 38
T T

62, bl
62, 42
61, B

N

Thif. 70

F430

F400

r2s0

200

150

50

T
210

T T
200 100
£1 (ppm)

T T T T T
190 180 140 130 120 110



4-oxo0-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2-methoxy-4-methylbenzoate) (8a)
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4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(5-bromo-2-methoxybenzoate) (8b)
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5-(benzoyloxy)-4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromen-7-yl 2-methoxybenzoate (8c)
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4-oxo0-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(4-chloro-2-methoxybenzoate) (8d)
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4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(5-chloro-2-methoxybenzoate) (8e)
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4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2-acetoxybenzoate) (8f)
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4-oxo-2-(3,4,5-trimethoxyphenyl)-4H-chromene-5,7-diyl bis(2,3,5-trichloro-6-methoxybenzoate) (8g)

¢l OCH,4
a co-0

23000

A, 00
3,03
3,87
3,84

7
N

F22000

—-3.80

.
—a 7

21000
‘ 20000
18000
F18000

: M (17000
| il I prs
F15000
14000
13000
+12000
111000
+10000

9000

‘Li_lill‘lll !

. iy 1 Lo

179,66
140 38
AT
TTh, B
62, B3
B2, b8
B0, 07
—=fh, 24
—h0. 12

.

=630

480

400

350

200

r1a0

50

T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)



5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2-methoxy-4-methylbenzoate (9a)
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5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 5-bromo-2-methoxybenzoate (9b)
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5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2-methoxybenzoate (9c)
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5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 4-chloro-2-methoxybenzoate (9d)
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5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 5-chloro-2-methoxybenzoate (9e)
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5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2-acetoxybenzoate (9f)
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5-hydroxy-4-oxo-2-phenyl-4H-chromen-7-yl 2,3,5-trichloro-6-methoxybenzoate (9g)
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